Rapamycin enhances apoptosis and increases sensitivity to cisplatin in vitro.
Apoptosis can be regulated in a number of different systems by the actions of cytokines. Rapamycin has been shown to exert its effects on growth factor-induced cell proliferation, at least in part, by blocking the activation of the p70 S6 kinase and thus preventing the downstream signaling process, such as the activation of the members of the cdk family. To determine whether this pathway plays a role in the regulation of apoptosis, we assessed the effect of rapamycin on apoptosis induced by interleukin 2 deprivation in murine T-cell lines, by T-cell receptor ligation in a murine T-cell hybridoma, by enforced c-myc expression in murine fibroblasts, and by corticosteroids in murine T-lymphoma cell lines. Although rapamycin did not induce apoptosis on its own, rapamycin augmented apoptosis in each of the cell lines used as indicated by increased genomic DNA fragmentation, decreased cell viability, and characteristic apoptotic changes in morphology. These results suggest that a signal transduction pathway(s) inhibited by rapamycin plays an important role in the susceptibility of cells to apoptosis. Many chemotherapeutic agents kill cancer cells through the induction of apoptosis. Strikingly, rapamycin increased the ability of the alkylating agent, cisplatin, to induce apoptosis in the human promyelocytic leukemia cell line HL-60 and the human ovarian cancer cell line SKOV3. These data suggest that a signal transduction pathway, likely related to p70 S6 kinase, inhibited by rapamycin may be an important component of the pathway which prevents cell death in many cell lineages and also indicate that rapamycin has the potential to augment the efficacy of selected anticancer therapies.